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HEATING AND COOLING ENERGY SAVING DEVICE 

FIELD OF THE INVENTION 

[0001] The present invention relates to heating and cooling systems. In particular, 
the present invention relates to an energy savings device used within conventional heating 
and cooling systems that regulates the temperature of predetermined areas of a facility and 
reduces the overall cost associated with heating and cooling the facility. 

BACKGROUND OF THE INVENTION 

[0002] Fig. 1 illustrates a conventional single zone (i.e., whole house) forced air 
heating and cooling system, which typically employs a single central heating and cooling 
plant 11 with respective conduits 15 and 17 to transfer the heated or cooled air to all the 
various areas or rooms 10, 18 and 19 serviced. In such systems, a single (main) control 
thermostat 20 and heating/cooling mode control 22 is typically located in one of the cooled or 
heated areas or rooms serviced (e.g., room 10) to control the temperature of an entire facility 
or household 13. In conventional hot water heat systems, boiler and/or water cooler is 
employed to heat or cool water which is circulated pipes (which would augment or replace 
conduits 15 and 17) to heat exchangers (not shown) located in various rooms 10, 18 and 18. 
Like forced air systems, the single (main) thermostat 20 and mode control is typically located 
in one of the many heated or cooled rooms to automatically control the temperature for the 
entire facility or household 13. 

[0003] In the above systems, conduits 15 and 16 transfer the heated or cooled fluid or 
air to each area or room 10, 18 or 19 serviced. Such systems are limited in that they fail to 
adequately provide for the automatic, individual temperature control in each of the rooms or 
areas. For example, dampers 16 are often utilized to alter airflow within the supply conduit 
15 to balance the heating and cooling throughout the facility or household 13 to more evenly 
heat/cool the facility. In an attempt to overcome the limitations of the single zone systems of 
Fig. 1 and to conserve energy many homes have multiple zone heating and cooling systems, 
each zone being a subset of the entire facility 13. These systems require the installation of 
separate heating/cooling plants 11 for each zone. While more eflicient than single zone 
systems, such systems are disadvantageous due to the prohibitively high costs of installing 
separate heating/cooling plants and conduits or pipes for each zone. 
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[0004] Another disadvantage of conventional single zone systems is that in homes 
that employ a single main themiostat 20 for all the rooms 10, 18 and 19, all of the rooms are 
heated or cooled to substantially the same temperature without any provision to control and 
maintain the individual room temperatures during the period of use or non-use. This 
condition results in the wasting and excess use of energy. For example, because the facility 
thermostat 20 is in room 10, it is not possible to raise the temperature of room 18 to 70** F 
while maintaining the other rooms 10 and 19 at 60° F. It is not possible to do so as the 
heating plant 11 will tum-off when room 10 reaches 60° F, which will be before room 18 
reaches 70° F. Dampers 16 or room vents (not shown) may be adjusted to divert warm air to 
room 18, however, this too fails to accurately vary and control the individual room 
temperatures. Other systems, such as that described in U.S. Patent No. 6,105,927 to Zelczer 
et al. disadvantageously require flow control devices that close the fluid flow. 

[0005] In view of the foregoing, there is a need for a device that will individually 
control room temperatures in facilities having a conventional heating/cooling plants. There is 
also a need for a device that reduces energy consumption with minimal compromise in 
comfort. Further, there is a need for the device to operate in both heating and cooling 
environments, baseboard heating systems, and forced air systems. Yet further, flie device 
should be relatively cost effective in achieving these needs. The present invention provides 
such a system. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides an area or room temperature control apparatus 
for a central heating and/or cooling systems having a central fluid heating or cooling plant or 
a central forced air heating or cooling plant with respective conduits which direct the heated 
or cooled fluid or air to the individual rooms being serviced by the same system in a home or 
an office complex. The area temperature control apparatus operates automatically to control 
the temperature in each individual room within a predetermined temperature range during any 
particular time period. It also operates to reduce unnecessary heating or cooling of individual 
rooms or areas consisting of one or more rooms during cyclical periods of use, whereby 
substantial energy savings may be realized with minimal compromise to comfort. More 
particularly, the area temperature control apparatus operates within heating/cooling systems 
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to deliver heated or cooled air to individual rooms within a facility to maintain individual 
rooms substantially at a predetermined temperature after a first (main) thermostat controlling 
the heating/cooling plant is activated and the respective conduits attain a prescribed 
temperature. 

[0007] The energy savings device (ESD) of the present invention provides for 
individual control of the temperature of each room within the facility. This device provides a 
fan and two additional thermostats to control the temperature in each room. One thermostat is 
located in the ESD to activate a fan only when the baseboard-heating element, cooling 
element, or conduit temperature provides a pre-selected sufficient temperature level range to 
activate a fan. The fan size is designed to provide sufficient air transfer capacity to increase 
or decrease the temperature of any room. The speed of the fan preferably provides airflow 
that exceeds the airflow velocity of the facility heating and cooling unit. The other thermostat 
is located remotely in each room and deactivates the fan when the temperature in any room 
exceeds or is less than the desired temperature level. Such a unit provides for increased 
comfort and energy savings from the reduced heating or cooling of rooms not in use, while 
reducing the environmental impact due to the efficiency of the unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The foregoing summary, as well as the following detailed description, is 
better understood when read in conjunction with the appended drawings. For the purpose of 
illustrating the invention, like references numerals represent similar parts throughout the 
several views of the drawings, it being understood, however, that the invention is not limited 
to the specific methods and instrumentalities disclosed. In the drawings: 

[0009] Fig. 1 illustrates a conventional single zone forced air heating and cooling 

system; 

[0010] Fig. 2 illustrates a single zone forced air heating and cooling system with the 
energy savings device of the present invention; and 

[0011] Fig. 3 illustrates an exemplary circular plate that may be affixed to a 
thermostat to set an ESD thermostat. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0012] The present invention provides an area or room temperature control apparatus 
that operates within central heating and/or cooling systems having a central fluid heating or 
cooling plant or a central forced air heating or cooling plant with respective conduits which 
direct the heated or cooled fluid or air to the individual rooms being serviced in a home or an 
office complex. The area temperature control apparatus operates automatically to control the 
temperature in each individual room within a prescribed temperature range during any 
particular time period. It also operates to reduce unnecessary heating or cooling of individual 
rooms or areas consisting of one or more rooms during cyclical periods of use, whereby 
substantial energy saving may be realized with minimal compromise to comfort. More 
particularly, the area temperature control apparatus operates on the system to deliver heated 
or cooled air to individual rooms to substantially regulate the room temperature at a 
predetermined temperature after a first (main) thermostat controlling the heating/cooling 
plant is activated and the respective conduits attain a prescribed temperature. 

[0013] Briefly, the multi-area temperature control system of the present invention 
includes one or more energy savings devices (ESD) operatively associated with the respective 
fluid conduits or the radiant heating elements in the central heating or the central cooling 
system plant. When a room is to be heated or cooled to a certain predefined temperature 
range, the ESD employs a thermostat sensor which activates a fan when the common radiant 
heating element or conduit, or the common cooling element or conduit fi*om the common 
plant delivers a prescribed minimum high temperature level or a prescribed maximum low 
temperature level, respectively. When the temperature in the area or room under control 
reaches a prescribed maximum temperature level (in the heating mode) or a prescribed 
minimum temperature level (in the cooling mode) respectively, the ESD fans are operatively 
de-energized by another thermostat, which is located at a predetermined minimimi distance 
from the terminal end of the fluid conduit of the radiant heating source or the cooling source 
so as not to be reactive or operatively associated with any immediate contact with the 
respective fluid conduits or the radiant heating element in the central heating system plant. 
The ESD is adapted to cycle control, such that the room temperature may be maintained at 
the prescribed level. This system advantageously eliminates the need to have flow control 
devices, since the second thermostat will not activate the fan until the fluid conduits or the 
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radiant heating or cooling elements reach prescribed temperature levels. The ESD operates 
under these conditions to accelerate the movement of conditioned fluid air into a room when 
the temperature of the fluid air attains a prescribed temperature level. This feature prevents 
the continuous delivery of unheated air or non-cooled air from a heating or cooling system. 

[0014] Referring now to Fig. 2, there is illustrated an exemplary single zone, three 
room facility having a forced air heating and cooling system having a single heating/cooling 
plant 1 1 and incorporating the multi-area temperature control system of the present invention. 
Operatively engaging the conduits 15 that supply each of rooms 18 and 19, is an ESD 24 and 
36 of the present invention. The ESDs 24 and 36 each comprise a thermostat 26 and 38, 
respectively, and a fan 28 and 40, respectively, preferably contained within a housing. The 
housing is adapted to operatively connect to the conduit exits or, in the case of baseboard 
heating, the thermal transfer areas (e.g., fins and/or shroud) of the baseboard heater. The 
thermostats 26 and 28 monitor the common source fluid (air) temperature within the conduit 
15 for a predetermined minimum high temperature level or a predetermined maximum 
temperature level, in accordance with a mode of operation (to be described below). The fans 
28 and 40 provide for adequate air movement from the conduit 15 such that the ESD may 
transfer thermal energy from the fluid within the conduit 15 to accelerate heating or cooling 
of rooms 18 and 19, respectively. Preferably, the fan speed on each ESD unit 24/36 used for 
hot air and cooling air systems is a rate that moderately increases the volume of air per 
minute provided by that of the heating and cooling plant 1 1 . The fans 28 and 40 are adapted 
to be shut down when heating or cooling of the rooms 18 and/or 19 is not required. It is 
preferable that the capacity of the fans 28 and 40, in volume/minute, exceed the capacity of 
the main heating and/or cooling fan (in plant 1 1). The ESD 24/36 can be used to completely 
reduce the heating or cooling quickly when such heating or cooling is not required. 

[0015] The ESD 24/36 does not substantially restrict or preferentially shut-off the 
flow of conditioned fluid through the associated conduit 1 5 to thereby separate or isolate the 
corresponding room 18 or 19 from the plant 11, and hence preclude the direct heating or 
cooling of any room 18 or 19. Preferably the ESD 24/36 is located in or on the entrance of 
the conduits to each room and separate from the heating /cooling plant 1 1 . 

[0016] Attached to each ESD 24 and 36 is a room thermostat 32 and 44, respectively. 
As will be described below, the room thermostats 32 and 44 are operatively connected 
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(directly or wireless) to the ESDs 24/36 to shutdown the ESDs when a predetermined room 
temperature is attained. This in conjunction with thermostats 26 and 38 preferably provides 
for ESD operation only when the temperature of the room lOr the temperatures of heating or 
cooling conduits attain predetermined temperature levels during periods of actuation of the 
facility heating/cooling plant 1 1 by the thermostat 20. It is noted that electronic transmitters 
and receivers may be employed to provide for the control of the temperature in each room 
through the use of remote control of thermostats 32 and 44, adjustment of the thermostats 26 
and 38 associated or attached to the ESD. The remote thermostats 32/44 are preferably 
located on a wall distant from the common radiative heating element, the heated air source, 
ttie common cooling element, or a cooled air source within the room, so they will not directly 
respond to tiie outlet, but rather the resultant average temperature of the room. It is preferable 
that the thermostats 32/44 be located minimally 6-8 feet from the ESD thermostat 26/38, 
respectively. 

[0017] It is noted that present invention provides for ESD units that may be 
retrofitted to older established homes and commercial establishments, and for new 
construction, whereby the immediate pre-wiring of the ESD and the remote thermostats 32/44 
may be accomplished. It is fiirther noted that at first glance it would be easy to place a fan 
behind the baseboard-heating element, or within the conduit 15, to move air surrounding the 
baseboard-heating element or within the conduit to raise or lower the temperature in a 
particular room. However, this procedure will vary the temperature of the room in an 
uncontrolled manner as there are no controls (i.e., remote thermostats) to limit the amount of 
heating or cooling of the room. In addition, the ESD of the present invention preferably 
provides an ESD thermostat to turn on and off the ESD fan such that the fan does not run 
when the heating/cooling plant 11 is not running, or when the conduits 1 5 are not sufficiently 
warm/cool to achieve the desired temperature in the room. 

[0018] The operation of the ESD will now be described. For heating, the cycle, 
programmable or regular house (main) thermostat 20 is set to the heating position (e.g., "H" 
position of selector switch 22) and lowest desired temperature for any room 10, 18 or 19. If 
the room 10 containing the house (main) thermostat 20 requires a higher temperature, then set 
the cycle, programmable or regular house (main) thermostat 20 at that higher temperature. 
Next, the ESD 24/36 cycle, programmable or regular remote thermostat 32/44 is set to the 



BEL-0002 



-7- 



heating mode ("H" position on selector switch 34/42) and the desired temperatures for each 
room is set on the thermostats 32/44. Then, the ESD 24/36 mode is set to the "H" position on 
selector switch 30/46 to heat any room, or alternatively, set to the "Off position to maintain 
a lower temperature in any room. 

[0019] For cooling (e.g., "C" position on selector switch 22), set the cycle, 
programmable or regular house (main) thermostat 20 to the highest desired temperature for 
any room 10, 18 or 19. If the room 10 containing the house (main) thermostat 20 requires a 
lower temperature, flien set the cycle, programmable or regular house (main) thermostat 20 at 
that lower temperature. Then, set the ESD 24/36 cycle, programmable or regular remote 
thermostat 32/44 to the "C" position (of selector 34/42) and the desired temperatures for each 
room. Next, set the ESD Mode to the "C" position (of selector 30/46) to lower the 
temperature in any room. Alternatively, set the ESD Mode to the "Off position to maintain 
a higher temperature in any room. 

[0020] It is noted that for best results, each room is preferably separated by closed 
doors unless two or more rooms are to be maintained at the same temperature. The first 
(main) thermostat 20 will continue to operate to provide heated or cooled air to the rooms not 
controlled by an ESD in order to provide minimal heated or cooled air to those rooms, if 
desired. In order to achieve significant heat energy savings with minimal compromise to 
comfort, the temperature setting of the first thermostat 20 may be set at a higher temperature 
in the evening and a lower temperature during the day if the home is not being used during 
the day and vice versa. For considerable energy savings, a programmable thermostat may be 
used as the main thermostat 20 to accommodate the actual use conditions. 

[0021] The following Table 1 describes how ESDs are placed within a home 13 
having a central fluid heating or cooling plant 11, and in particular, represents an exemplary 
four-room home. Where applicable, the reference numbers in Table 1 correspond the 
reference numerals in Fig. 2. With regard to elements not shown in Fig. 2, such elements are 
represented by new reference numerals. Operational conditions and scenarios to reduce 
energy usage follow. 



Room 


10 


18 


19 


R4 


Main Thermostat 


20 
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ESD Thermostat 




26 


38 


T24 


Remote 
Thermostat 




32 


44 


T34 



Table 1 



[0022] Scenario I 

[0023] The following procedure will allow for one room to be heated to a relatively 
higher temperature than the other rooms with the main thermostat not in the room to be 
controlled at a higher temperature. In this scenario, the following operative conditions apply: 
the outside temperature is lower than 60^ F, the desired temperature level is 70° F for one of 
the rooms (room 19), and the desired temperature for the other rooms is 60° F. The setting for 
the main thermostat 20 in room 10 is set at 60° F, and the remote thermostats 32 and 44 are 
set at 60° F and 70° F, respectively. In room R4, the remote thermostat T34 is set to 60° F. 
The ESD thermostats 26, 38 and T24 are set at 180° F, 90° F and 180° F, respectively. It is 
noted that 180° F is intended to represent a sufficiently high temperature of the fluid within 
conduit 15 such that conduit temperature does not reach this temperature, effectively turning 
off the ESD. Altematively, the selector 30 may be set in the "Off' position. 

[0024] Under the above conditions, an ESD fan with a sufficient air transfer capacity 
in the ESD 36 in room 19 will be energized by the thermostat 38 when the common radiative 
heating element reaches 90° F. The thermostats 26 and T24 in rooms 18 and R4 will be 
energized only if the common radiative heating element reaches 180° F. Since the thermostat 
38 in the ESD in room 19 will be energized first in accordance with the lower setting at 90° F, 
the temperature in room 19 will be raised to 70° F due to the air transfer capacity of the fan 
40. When the temperature in room 19 reaches 70° F, the thermostat 44 will de-energize the 
ESD device 36 in order to maintain the temperatiire at 70° F. However, the temperature in 
rooms 10, 18 and R4 will slowly rise until the temperature in these rooms reaches 60° F, in 
accordance with the main thermostat 20. Thus, because the rooms 10, 18 and R4 are not 
heated much higher than 60° F, a reduced amount of energy is used while maintaining room 
19 at 70° F. 



10025] Scenario II 
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[0026] The following procedure will allow for one room to be cooled to a relatively 
lower temperature than ttie other rooms, because the main thermostat is not in the same room 
18s the room to be controlled at a lower temperature. The operative conditions are as 
follows for this scenario. The outside temperature is higher than 80° F, and the desired 
temperature level is 70° F for one of the rooms (room 19) and the desired temperature for the 
other rooms is 80° F. The setting for the main thermostat 20 in room 10 is set at 80° F and the 
settings for the remote thermostats 32, 44 and T34 are set at 80° F, 70° F and 80° F, 
respectively. The ESD thermostats 26, 38 and T24 are set at 10° F, 40° F and 10° F, 
respectively. It is noted that 10° F is intended to represent a sufficiently low temperature of 
the fluid within conduit 15 such that conduit temperature does not reach this temperature, 
effectively turning off the ESD. Alternatively, the selector 30 may be set in the "Off' 
position. 

[0027] Under the above conditions, an ESD fan with a sufficient air transfer capacity 
in the ESD 36 in room 19 will be energized by the thermostat 38 when the common cooling 
element falls to 40° F. The thermostats 26 and T24 in rooms 19 and R4 will be energized only 
if the common cooling element falls to 10° F. Since the thermostat 38 in the ESD in room 19 
will be first energized in accordance with the higher setting of 40° F, the temperature in room 
19 will be cooled to 70° F due to the air transfer capacity of the fan 40. When the temperature 
in room 19 is lowered to 70° F, the thermostat 44 will de-energize the ESD 36 in order to 
maintain the temperature at 70° F. However, the temperature in room 10, 18 and R4 will be 
maintained at 80° F in accordance with the setting of the main thermostat 20 and with the 
remote thermostats 32, T34. Thus, because the rooms 18 and R4 are not cooled much lower 
than 80° F, a reduced amount of energy is used while maintaining room 19 at 70° F. 

[0028] Scenario III 

[0029] The following procedure will allow for two rooms to be heated to a relatively 
higher temperature than the other rooms with the main thermostat in one of the rooms to be 
controlled at a higher temperature. In this scenario, the operative conditions are as follows. 
The outside temperature is lower than 60° F and the desired temperature level is 60° F for 
room 10, which has the main thermostat 20 and the desired temperature for the other three 
rooms is 60° F for room 18, 70° F for room 19, and 70° F for room R4. Accordingly, the 
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temperature setting for the first thermostat 20 in room 10 is set at 60° F, and the settings for 
the remote thermostats 32, 44 and T34 are 60*" F, 70° F and 70° F, respectively. In order to 
achieve the above-desired temperature levels, the ESD thermostats 26, 38 and T24 are set to 
180° F, 90° F and 90° F, respectively. It is noted that 180° F is intended to represent a 
sufficiently high temperature of the fluid within conduit 15 such that conduit temperature 
does not reach this temperature, effectively turning off the ESD. Alternatively, the selector 
30 may be set in the "Off' position. 

[0030] Under the above conditions, an ESD fan with a sufficient air transfer capacity 
in the ESD in room R4 and room 19 will be energized by the ESD thermostats T24 and 38 
respectively when the common radiative heating element reaches 90° F. The ESD thermostat 
26 in room 18 will be energized only if the conmion radiative heating element reaches 180° F. 
Because the thermostat T24 and 38 in rooms R4 and 19 will be energized first due to the 
lower setting at 90° F, the temperature in rooms R4 and 19 will reach 70° F due to the air 
transfer capacity of ESD fans. When flie temperature in room R4 and 19 reaches 70° F, the 
thermostats T34 and 44 will de-energize the ESD devices in order to maintain the 
temperature at 70° F. However, the temperature in rooms 18 and 10 will slowly rise imtil the 
temperature reaches 60° F, in accordance with the main thermostat 20 setting of 60° F and the 
remote thermostat 32, which is also set at 60° F. Thus, because the rooms 18 and 10 are not 
heated much higher than 60° F, a reduced amount of energy is used while maintaining room 
10 and R4 at 70° F. 

[0031] Scenario IV 

[0032] If it is desired to raise the temperature in two or more of the rooms in the 
home 13 to a relatively different higher temperature and the other two rooms at a lower 
temperature, the following procedure will allow for such room temperatures. In this scenario, 
the following operative conditions apply. The outside temperature is lower than 60° F and 
the desired temperature level is 80° F for room R4, 70° F for room 19, and 60° F for room 18 
and room 10, which has the main thermostat 20. The temperature setting for the first 
thermostat 20 in room 10 is set at 60° F, and the remote thermostats 32, 44 and T34 are set to 
60° F, 70° F and 80° F, respectively. In order to achieve the above temperature levels, the 
ESD thermostats 26, 38 and T24 are set to 180° F, 120° F and 1 10° F. It is noted that 180° F 
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ls intended to represent a sufficiently high temperature of the fluid within conduit IS such 
that conduit temperature does not reach this temperature, effectively turning off the ESD. 
Alternatively, the selector 30 may be set in the "Off' position. 

[0033] Under the above conditions, an ESD fan with a sufficient air transfer capacity 
in the ESD in rooms R4 and 19 will be energized by the ESD thermostats T24 and 38 when 
the common radiative heating element first reaches 110° F and 120° F, respectively. The 
ESD thermostat 26 in room 18 will be energized only if the common radiative heating 
element reaches 180° F. Because the thermostats T24 and 38 in the ESD in rooms R4 and 19 
will be energized first due to the lower settings of 110° F and 120° F, respectively, the 
temperature in rooms R4 and 19 will reach 80° F and 70° F, respectively, due to the air 
transfer capacity of the ESD fan. When the temperature in room R4 and 19 reaches 80° F and 
70° F, respectively, the thermostats T34 and 44 will de-energize the ESDs in order to 
maintain the temperature at 80° F and 70° F, respectively. However, the temperature in 
rooms 18 and 10 will slowly rise until reaching 60° F, in accordance with the main thermostat 
20 (set at 60° F) and the remote thermostat 32 (set at 60° F). Thus, because the rooms 18 and 
10 are not heated much higher than 60° F, a reduced amount of energy is used while 
maintaining rooms R4 and 19 at 80° F and 70° F. 

[0034] Scenario V 

[0035] The following procedure will allow for two or more rooms to be cooled to a 
relatively higher temperature than the other rooms. The operative conditions for this scenario 
are as follows. The outside temperature is higher than 80° F and the desired temperature level 
is 70° F for room R4, and 75° F for room 19. The desired temperature for the other two room 
18 and room 10 is 80° F, which has the main thermostat 20 (set at 80° F). The temperature 
settings for remote thermostats 32, 44 and T34 are set to 80° F, 75° F and 80° F, respectively. 
The ESD thermostats 26, 38 and T24 are set to 10° F, 30° F and 40° F, respectively. 

[0036] Under the above conditions, an ESD having an ESD fan having a sufficient air 
transfer capacity in rooms R4 and 19 will be energized by the ESD thermostats T24 and 38 
when the common cooling element reaches 40° F and 30° F, respectively. The ESD 
thermostat 26 in rooms 18 will be energized only if the common cooling element reaches 10° 
F. Since the thermostat T24 and 38 in rooms R4 and 19 will be energized first due to the 
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higher setting at 40** F and 30** F, respectively, the temperature in rooms R4 and 19 will be 
lowered to 70° F and 75** F, respectively, due to the air transfer capacity of the fan. When the 
temperature in rooms R4 and 19 reaches 70** F and 75** F, respectively, the thermostats T34 
and 44 will de-energize the ESDs in order to maintain the temperature at 70** F and 75** F, 
respectively. However, the temperature in rooms 18 and 10 will be slowly lowered until the 
temperature in rooms 18 and 10 reach 80** F, which are controlled by the main thermostat 20, 
which is set at 80** F, and the remote thermostat 32, which is also set at 80** F. Thus, because 
the rooms 18 and 10 are not cooled much lower than 80 F, a reduced amount of energy is 
used while maintaining room R4 and 19 at 70** F and 75** F. 

[0037] In the discussion above the ESD of the present invention has been described 
as operatively engaging forced air heating/cooling systems. It is noted that hot water heating 
and cooling systems operate in substantially the same manner as the exemplary forced air 
heating and cooling system of Fig. 2. Based on the discussion above, one of ordinary skill in 
the art would understand that the ESD of the present invention may be fashioned to moimt the 
radiant elements of a baseboard heating/cooling system. Thus, the ESD may be 
energized/de-energized as noted above in accordance with the temperatures of the radiant 
elements and the room lOr area to be controlled, respectively. 

[0038] In order to more effectively control the amount of warm or cool air entering a 
room, it may be preferable to control the setting of ESD thermostat as a function of the room 
thermostat setting. As will be described in detail below, a more effective means of 
maintaining any room at any temperature, is to vary the ESD thermostat 26/38 setting that is 
used to activate the fan over a range of temperatures based on the temperature setting of the 
room thermostat 32/44 that is used to deactivate the fan. The range of temperatures is 
determined in accordance with tiie size of the fan and speed of the fan. In other words, the 
larger or faster the fan, the more closely the ESD thermostat setting may be to the room 
thermostat setting. In accordance with this feature of the invention, the room thermostat 
32/44 automatically adjusts the ESD thermostat 26/38 once a certain sized fan and fan speed 
is chosen for the ESD. 

[0039] In particular, in order to increase or decrease the temperature of any room 
more effectively to a desired temperature in the heating mode, the ESD thermostat 26/38 is 
preferably set to activate the fan at a lower temperature in order to more effectively maintain 
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any room at a higher temperature. The ESD thermostat 26/38 may also be set to activate the 
fan at a higher temperature in order to more effectively maintain any room at a lower 
temperature. In the heating mode, the ESD thermostat temperatures are preferentially set 
between 60**F and 160®F. To increase or decrease Ihe temperature of any room more 
effectively to a desired temperature in the cooling mode, the ESD thermostat 26/38 is 
preferably set to activate the fan at a lower temperature in order to more effectively maintain 
any room at a higher temperature. The ESD thermostat 26/38 may also be set to activate the 
fan at a higher temperature in order to more effectively maintain any room at a lower 
temperature. In the cooling mode, the ESD thermostat temperatures are preferentially set 
between 25®F to 60®F. This feature will be more folly described below. 

[0040] Once the room thermostat 32/44 setting is chosen, the ESD thermostat 26/38 
will be automatically adjusted to the required temperature. This can be done in one of many 
ways. For example, the room thermostat may include a circular plate that will automatically 
set the ESD thermostat 26/38 situated in the conduit IS to activate the fans 28 and 40 at a 
predetermined temperature. The room thermostat 32/44 will also deactivate the fan when a 
room attains a desired temperature. 

[0041] An exemplary circular plate is illustrated in Fig. 3. The circular plate is 
operatively connected to a settable rotary face of the room thermostat that is rotated by users 
to set a desired temperature of the area under control. The right-hand side of the circular 
plate is the temperature set by the user, which correlates to the appropriate ESD thermostat 
setting for the room (ISO*' from the temperature set by the user) on the left-hand side of the 
plate. In operation, a potentiometer may be used to adjust a variable output voltage that is 
communicated to the ESD thermostat via an electrical or radio frequency link. 

[0042] Alternatively, if the room thermostat 32/44 includes a microcontroller and a 
digital display, a look-up table, such as Table 2, may be implemented in firmware that 
correlates the user-set temperature with the appropriate ESD thermostat setting for the room. 
When a user programs the temperature setting into the room thermostat, the microcontroller 
performs a look-up to fetch the ESD thermostat setting from memory and communicates it to 
the ESD thermostat via an electrical or radio frequency link. 
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Room Thermostat 
Setting 

( F) 


ESD Activation 
Temperature 
(°F) 


Cooling Mode 








OA 


35 




75 


40 




70 


45 




65 


CA 

50 




OU 




Heating Mode 








80 


80 




75 


85 




70 


90 




65 


95 




60 


100 



Table 2 



[0043] Thus, the thermostat is designed such that a change to the room thermostat 
32/44 setting automatically provides for the appropriate change on the ESD thermostat 26/38. 
It is noted that a change to the room thermostat 32/44 setting may not result in a proportional 
change in setting of the ESD thermostat on a linear scale, In other words, although Fig. 3 and 
Table 2 disclose a linear relationship between the room thermostat setting and the ESD 
thermostat setting, there may be a non-linear relationship between variations in the room 
thermostat setting and the ESD thermostat settings. 

[0044] The actual comfort of any room will depend upon the actual size of any room 
and the recommended upper capacity of the ESD is approximately 300 to 350 sq. ft. In the 
event one room is more than 50% of the size of any other room, it may be preferable to use 
two units in the larger room. 

[0045] Thermostat Setting Procedure for Cooling I 

[0046] If the required temperature in room 18 is 65°F, the ESD thermostat 26 will 
activate the fan 28 when the plenum (conduit 1 5) temperature is reduced to 50*^F or less. The 
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room thermostat 32 will shut down the fan 28 when the temperature reaches 65**F. If the 
required temperature in room 19 is 70°F, the ESD thermostat 38 will activate the fan 40 when 
the pleniun temperature is reduced to 45**F or less. The room thermostat 44 will shut down 
the fan 40 when the temperature reaches TO^'F. This will preferentially provide the room that 
requires the lower temperature (i.e., room 18) with cool air from the plenum via the ESD 
before other rooms (i.e., room 19) receive cool air from the plenum. 

[0047] If the required temperature in room 10 has been set at 60°F and the ESD room 
thermostat for room 10 (not shown) has been set at 60°F, the ESD thermostat (not shown) 
will activate the fan when the plenum temperature is reduced to 55°F or less in order to 
reduce the temperature to 60®F. Concurrently the room thermostat will shut down the fan 
when the temperature reaches 60°F. 

[0048] Therefore, according to this procedure, the activation of the heating and 
cooling plant 1 1 by the main thermostat 20 will preferentially affect room 10. Room 10 will 
be first room to receive cooled air through the activation of the fan system as it has the 
highest ESD temperature setting. Since most central air conditioners produce a plenum 
temperature of 40*'F or less with sufficient capacity, the reduction in temperature to 65°F and 
lO^F for rooms 18 and 19, respectfully, is achievable. 

[0049] Thermostat Setting Procedure for Cooling II 

If the required temperature in room 18 is 60*^F, the ESD thermostat 26 will activate 
the fan 28 when the plenum temperature is reduced to 55 °F or less. The room thermostat 32 
will shut down the fan 28 when the temperature reaches 60°F. If the required temperature in 
room 19 is 65°F, the ESD thermostat 38 will activate the ESD fan 40 when the plenxun 
temperature is reduced to 50**F or less. The room thermostat 44 will shut down the fan 40 
when the temperature reaches 65 ^'F. This will provide the room that requires the lower 
temperature (i.e., room 18) with cool air from the plenum before other rooms (i.e., room 19) 
receive cool air from the plenum via the ESD. 

[0050] If the required temperature in room 10 has been set at 70°F and the ESD 
thermostat (not shown) has been set at 70''F, the ESD thermostat will activate the fan only 
when the plenum temperature is reduced to 45 ""F or less in order to reduce the temperature to 
70*^F. Concurrently the room thermostat (not shown) will shut down the fan when the 
temperature reaches 70°F. 
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[0051] Therefore, according to this procedure, the activation of the heating and 
cooling plant 1 1 by the main thermostat will preferentially affect room 18. Room 18 will be 
first room to receive cooled air through the activation of the ESD fan. Because most central 
air conditioners produce a plenum temperature of 40®F or less with sufficient capacity, the 
reduction in temperature to 60°F and 65®F for room 18 and 19, respectfully, is achievable due 
to the operation of the ESD. 

[0052] Thermostat Setting Procedure for Heating I 

[0053] If the required temperature in room 18 is 65®F, the ESD thermostat 26 will 
activate the fan 28 when the plenum temperature reaches 95°F. The room thermostat 32 will 
shut down the fan 28 when the temperature reaches 65®F. If the required temperature in 
room 19 is 70°F, the ESD thermostat 38 will activate the fan 40 when tiie plenum 
temperature reaches 90®F. The room thermostat 44 will shut down the fan 40 when the 
temperature reaches 70®F. This will provide the room that requires the higher temperature 
(i.e., room 19) with heat from the plenum preferentially before other rooms (i.e., room 18) 
receive heat from the plenum via the ESD. 

[0054] If the required temperature in room 10 is 60^F, the main thermostat 20 is set at 
60*'F and the room thermostat (not shown) is also set at 60'^F. The ESD thermostat (not 
shown) will activate the fan only when the plenum temperature reaches 100®F. The room 
thermostat will shut down the fan when the temperature reaches 60**F. Therefore, the 
activation of the heating and cooling plant 11 by the main thermostat 20 will affect room 10 
until room 10 reaches 60°F, which will be after rooms 18 and 19 have achieved their required 
heat settings due to the operation of the ESDs 24/36. 

[0055] Thermostat Setting Procedure for Heating II 

[0056] If the required temperature in room 18 is 60°F, the ESD thermostat 26 will 
activate the fan 28 when the plenum temperature reaches lOC^F. The room thermostat 32 
will shut down the fan 28 when the temperature reaches 60°F. If the required temperature in 
room 19 is 65 °F, the ESD thermostat 38 will activate the fan 40 when the plenum 
temperature reaches 95°F. The room thermostat 44 will shut down the fan 40 when the 
temperature reaches 65°F. This will provide the room that requires the higher temperature 
(i.e., room 19) with heat from the plenum preferentially before other rooms (i.e., room 18) 
receive heat from the plenum. 
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[0057] If the required temperature in room 10 is 70*^F, the main thermostat 20 is set at 
70°F and the ESD room thermostat (not shown) is also set at 70®F. The BSD thermostat (not 
shown) will activate the fan when the plenum temperature reaches 90°F. The room 
thermostat will shut down the fan when the temperature reaches 70**F. Therefore, the 
activation of the heating and cooling plant 1 1 by the main thermostat will affect room 10 until 
room 10 reaches 70*'F, which will be after rooms 18 and 19 have achieved their lower heat 
settings. 

[0058] It is noted that the foregoing scenarios and setting procedures are provided for 
exemplary purposes only and alternate scenarios are possible such as different heating and 
cooling configurations and additional or fewer rooms to be controlled. It is also noted that 
the exemplary embodiment Figs. 2 and 3 have been presented for use in a three-room facility 
for the purpose of drawings' clarity and is not limited to such facilities. 

[0059] In view of the above detailed description, various other modifications and 
variations will now become apparent to those skilled in the art. It is intended that the present 
invention of the appended claims cover all reasonable modifications and variations without 
departing from the spirit and scope of the invention. In particular, more than four storage 
sections may be employed and the process of writing and restructuring between storage 
sections may be varied, but remain within the scope of the appended claims. 



